Design and Procedure
Participants in Experiment 1 were asked to complete the questionnaire in the order in which it was presented. The majority of the younger sample population completed the questionnaire online in return for course credits, while about 80% of the older adults completed a pen and paper version. At the beginning of the questionnaire, participants were informed that the study was investigating the relationship between crossword frequency participation and cognitive functioning. At the end of the questionnaire, participants received the solutions to the ten cryptic clues and were debriefed. Participants could not see the solutions to the clues until they had completed the questionnaire.
Experiment 2
The design was a between-subjects technique to investigate the difference between whether participants attempted Version 1 or Version 2 of the questionnaire (i.e. whether they attempted the cryptic crossword clues before or after undertaking the two episodic memory tests). In effect, in Version 1 of the questionnaire participants completed the episodic MemSE test before completing the ten cryptic crossword clues and in Version 2 participants attempted the crossword clues before undertaking the episodic MemSE test.
Experiment 3
Participants received three cryptic crosswords per week but were instructed to ask for additional crosswords if they had completed the three. Before participants received the solutions to the three weekly crosswords they were contacted to report how many clues they were able to solve that week, and this was included in the post-hoc analysis. Before starting the crossword intervention participants received a training manual of how cryptic crosswords are solved and received one crossword, which was accompanied with a walkthrough of how each clue was solved. After each week participants received the answers to the previous three crosswords with a walkthrough describing how each clue was solved after they reported how many clues they were able to solve on each crossword.
The placebo intervention was designed to minimise the amount of cognitive effort required to complete it. This involved participants colouring in pictures for twenty minutes per day. While undertaking the placebo task, participants were instructed not to attempt any crosswords.
Cognitive assessments took place every three weeks during the intervention. These assessments included an adaption of the Hopkins Verbal Learning Task [1] whereby participants had fifteen words read to them from the HVLT and were asked to recall as many as possible after a five-figure distracter task. Participants were then required to recognise the original fifteen words that were randomly intermixed with fifteen distracter words; recognition scores were calculated on the basis of the number of words correctly recognised minus those incorrectly recognised. Word lists were different for each occasion (taken from Brandt [1] ). These results are not reported due to null findings in both the within-subjects and betweensubjects post-hoc analysis.
Episodic memory was assessed by using a multi-trial learning technique [2] . Full details of the multi-trial technique can be found elsewhere [3] ; however, in brief, participants were required to rate twenty words on five consecutive occasions. After participants had rated each list they received a free recall task that followed a standard five-figure distraction task. For each of the five trials the word lists were presented in a different order. Participants received sixty seconds to rate the twenty words and sixty seconds to recall the words in any order. For each testing visit a different word list was used, however the words were matched on the basis of word frequency, age of acquisition and imageability.
A learning curve was produced by recording recall on each of the five trials. In line with Dunlosky and Salthouse [2] gained access (GA) and lost access (LA) scores were calculated (for details see Almond et al [3] ). For the purpose of this study we accept the view that GA represents a measure of encoding and that LA represents an inverse measure of consolidation (the higher the LA score the lower the consolidation). To remove scaling effects both GA and LA were calculated as percentages. Unlike Dunlosky and Salthouse [2] , a GA score was calculated for the first trial due to the fact that the recall on trial one must be due to encoding and not consolidation [4] .
Judgements of learning (JOL) were used to measure metacognition [5] . Participants were asked to rate the likelihood of recalling twenty words after a short delay. Each word required a rating of between 0 (definitely will not remember) and 7 (definitely will remember). Although JOL magnitude scores were calculated, only gamma correlation scores are presented here. JOL gamma correlations are regarded to be more precise than magnitude scores [6] . Information on how gamma correlations are calculated can be found elsewhere [6] , briefly, a gamma correlation can range between 0 and 1, the higher correlation the more accurate the JOL. It is critical to note that higher JOL gamma correlations do not indicate superior recall, just more accurate prediction of recall. For each visit a different list of twenty words were used, but each list was matched on the basis of word frequency, AoA and imageability. Participants completed a MemSE questionnaire between making JOLs and subsequent recall.
Four questionnaires were used to assess subjective memory awareness throughout the intervention period. Three questionnaires were taken from Troyer and Rich [7] . The first questionnaire assessed overall confidence in global cognitive functioning (termed 'Cognitive Strength'); the second questionnaire investigated overall MemSE from all constructs of memory functioning such as primary memory, episodic memory and perspective memory (termed 'Total MemSE'); the final Troyer and Rich [7] questionnaire investigated the reported use of strategies to aid memory recall (termed 'Memory Strategies'). Troyer and Rich [7] have demonstrated that these three questionnaires are highly reliable and have strong internal validity. A final questionnaire was developed to measure MemSE relating to episodic memory and was based on [8] . This dependent variable was termed Episodic MemSE.
During the seven visits the order in which participants undertook the above assessments was randomised. However, the Episodic MemSE questionnaire was always administered between the JOL rating and recall task. There was no significant difference for any of the dependent variables mentioned above between participants who undertook either the crossword intervention or placebo intervention first, with the exception of the Episodic MemSE questionnaire. After visit seven all participants were fully debriefed. Supplemental Table 1 illustrates the period of testing.
Data Analysis

Experiment 3
In line with Smith et al. [9] , ANOVA analysis was used to identify changes in cognitive functioning between the two interventions. With the exception of the intertrial measures of recall, encoding and consolidation the analysis used a 2 X 3 X 2 ANOVA (intervention activity X visit X first intervention activity) initially. Covariates were then added when deemed appropriate. For the episodic memory intertrial analysis a 2 X 3 X 2 X 5 repeated measures ANOVA (the original ANOVA; recall, GA or LA [10] , a 2 X 3 X 2 X 5 ANOVA). For LA a 2 X 3 X 2 X 4 ANOVA was used.
Further analysis using covariates included a further between-subjects factor, which always had 2 levels.
These covariates or between-subjects factors were used in post-hoc analysis to investigate the potential effect of mediating variables including number of years in education, previous total cognitive activity, previous combined crossword frequency, socialisation level and the ability to complete the experimental intervention (i.e. cryptic crosswords). The betweensubjects factors based on covariates were calculated on a median-split for the whole sample population (i.e. low versus high). 
